Introduction
Nonlinear coupled partial differential equations are very important in a variety of scientific fields, especially in fluid mechanics, solid state physics, plasma physics, plasma waves, capillary-gravity waves and chemical physics. The effort in finding exact and numerical solutions to a nonlinear equation is important for the understanding of most nonlinear physical phenomena. In this paper, we consider a generalized Hirota-Satsuma coupled MKdV equations which were introduced by Wu et al. In [1] , the authors introduced a 4 4 matrix spectral problem with three potentials and proposed a corresponding hierarchy of nonlinear equations. The coupled MKdV system is very complicated and not easy to solve by direct integration method and the homogeneous balance method et al.
The generalized Hirota-Satsuma coupled KdV and coupled MKdV equations have been studied by many authors via different approaches. Recently, Fan [2] has provided a suggestion to construct soliton solutions for these equation by using an extended tanh-function method and symbolic computation. Solitary solutions for various nonlinear wave equations have been investigated using different methods which can only solve special kind of nonlinear problems due to the limitations or shortcomings in the methods. The type of equations we are handing is attracting many researches and a great deal of work has already been done, for example, Jacobi elliptic function method by Yu et al. [3] , the projective Riccati equations method by Yong and Zhang [4] , the algebraic method by Zayed et al. [5] , variational iteration method by He and Wu [6] , Adomian decomposition method by Kaya [7] and homotopy perturbation method by Ganji and Rafei [8] . The aim of this study is to establish the finite element B-spline collocation method for solving MKdV equation. The outline of this work is as follows In section 2, the governing equation is introduced. Section 3 contains the quintic B-spline collocation method to solve the our interest problem. Finally in section 4, to test the ability of the proposed scheme numerical and exact solutions is compared for a test problem.
Governing equations
Two typical equations in hierarchy are as follows A new generalized Hirota-Satsuma coupled KdV equation
and a new coupled MKdV equation 
where the subscripts t and x denote differentiation with respect to t and x , and  is an arbitrary constant. Equation 
with the following boundary and initial conditions
where  is positive parameter and subscripts x and t denote differentiation and ) (x f and ) (x g are localized disturbance inside the considered interval and will be chosen later.
In sequence a numerical scheme based on finite element method is proposed to solve the problem (3)-(4).
3.
Quintic A numerical solution of (3)- (4) 
These system are solved by way of the Thomas algorithms. To cope with the nonlinearity in the system (9), parameters
is linearized by replacing the nth time parameter
at each timee step. Accuracy of the solutions is increased with the following corrector step applied two or three times at each time step
The matrix system (10) is solved to get the initial condition parameters. On determining the initial parameters from the system above, calculation of the solutions are iterated using system (9) at successive times. By using the obtained parameters from system (9), nodal values and its derivatives of order 2 can be worked out from equations (7).
Numerical experiments
In this section, we will present numerical results of the Hirota-Satsuma equation for two test problems. Accuracy of the proposed numerical method will be measured with 
and boundary conditions . With respect to these conditions the exact solution can be obtained as 
Conclusion
The main purpose of this paper has been to developed a numerical procedure based on finite element method to solve the MKdV equation. The proposed method have been constructed by using the collocation method with quintic Bsplines as interpolation functions. As an advantages of this method one may point out that quintic B-spline functions are handy in writing the approximate solutions in the numerical methods if the partial differential equations involve higherorder derivatives. The proposed method can be used to solve other classes of partial differential equation whit high order derivative if the initial and boundary conditions would be available 
